Arrhythmogenic and antiarrhythmic actions of substances of abuse: effects on triggered activity.
Substances of abuse exert adrenergic and/or depressant actions on the cellular processes responsible for cytosolic calcium overload. This investigation attempted to determine whether substances of abuse, through catechol-mediated effects or cellular actions, elicit or inhibit the production of arrhythmias caused by delayed afterdepolarizations (DADs) and triggered activity (TA). The papillary muscles of rats and Purkinje fibers of dogs were superfused in vitro with Tyrode's solution at 37 degrees C. Intracellular microelectrodes were used to record membrane potentials. Overdrives failed to induce DADs and TA in the canine Purkinje fibers exposed to either Tyrode's solution alone, or containing ethanol or harmine. Instead, ethanol and harmine inhibited DADs and TA induced by overdrives in the presence of strophanthidin. On the contrary, in the presence of acetaldehyde and amphetamine, overdrives did produce TA, which was inhibited by propranolol. In conclusion, substances of abuse may either elicit or inhibit the production of DADs and TA, depending on the balance between adrenergic and depressant actions on the cellular mechanisms responsible for the calcium overload of the cytosol.